relationship between the green-yellow morph and the common purple morph. amplification. The DNA for each sample was then quantified using a NanoDrop 2000 9 3
(ThermoFisher, Waltham, MA).
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The DNA of both green-yellow morphs and purple morphs was amplified at three 9 5
proposed 'barcoding' genes for plants: large subunit of the ribulose-bisphosphate carboxylase 9 6 gene (RbcL), maturase K (MatK), and internal transcribed spacer 2 (ITS2). The RbcL region was 9 7
amplified using RbcL 1F and RbcL 724R primers (Chen et al. 2010) , MatK was amplified using 9 8
MatK 390F and MatK 1440R primers (Fior et al. 2006) , and the ITS2 region was amplified using cycle protocols consisted of the following: for RbcL, an initial denaturing step of 95ºC for 2 amplification was checked by running the PCR product on a 2% agarose gel stained with
ethidium bromide. PCR reactions were then cleaned using ExoSAP-IT PCR Product Cleanup
Reagent (ThermoFisher, Waltham, MA). Sequencing reactions were performed for both forward
and reverse primers for each of the three genes. Sequencing reactions were cleaned using a
Sephadex column (GE Healthcare Life Science, Marlborough, MA) and sequenced on an ABI
Genetic BioAnalyzer 3130xl (Applied Biosystems, Foster City, CA). Out of the 16 green-yellow
morphs a total of 13 were successfully sequenced for RbcL, 13 were successfully sequenced for
MatK, and 14 were successfully sequenced for ITS2. For the purple morphs a total of 15, 12, and
15 individuals were successfully sequenced for RbcL, MatK and ITS2, respectively. are provided in Supplemental Table 1 . All fasta files corresponding to these data will be 1 2 2 deposited in the Dryad database and sequences will be submitted to GenBank. base pair (bp) for RbcL,
, and 1498 bp for the three regions
combined. All alignment parameters were kept at their default settings. Once aligned, we used
MEGA7 to identify the most appropriate substitution model (RbcL: Jukes-Cantor, MatK:
Tamura 3-parameter, ITS2: Jukes-Cantor, all genes combined: Tamura 3-parameter). We then
created phylogenetic trees using a maximum-likelihood (ML) approach with 500-replicated
bootstrap analyzes, as well as using neighbor joining, and parsimony models. We also
constructed a haplotype network based upon the combined sequences using the statistical For TCS, gaps were treated as missing data and we used a 95% connection limit. Results and Discussion
Our results indicate that the green-yellow morph identified in SBDNL is not a genetically 1 4 1 distinct species from the common purple G. paniculata found throughout SBDNL. The RbcL,
MatK, ITS2, and combined dataset showed similar patterns with both the green-yellow morphs haplotypes. These haplotypes group within the same network as the G. paniculata reference, suggests that both color morphs belong to G. paniculata.
Of the regions analyzed for the green-yellow morphs, purple morphs, and reference purple G. paniculata morphs and one green-yellow morph that clustered together inside the G. amplification bias of the 'A' SNP over the allele containing the 'G' SNP is driving this pattern.
The phylogeny constructed from the RbcL sequence showed one G. paniculata reference were obtained from the BOLD database, and it is possible that this specific individual was which is one characteristic of the annual G. elegans. While there is also sequence data for both 1 6 3 the ITS2 and MatK regions for this specimen in BOLD, these were not used for this dataset due 1 6 4 to higher levels of sequence fragmentation compared to our samples. However, both the ITS2
and MatK sequences from this G. paniculata reference sequence aligned most closely to G.
elegans in BLAST.
While our data suggest that both the purple and green-yellow morphs are G. paniculata,
whether the green-yellow morph is a different commercial genetic strain is still unclear. RbcL,
MatK, and ITS2 are common 'barcode' genes used to delineate plant species, but their ability to is part of an unpublished study, so we do not have information regarding where this sample was 1 7 7
collected. However, given the distinct grouping between the G. paniculata reference sequence 1 7 8
and our samples, ITS2 may be a promising region to assess the ability to distinguish among The mechanism driving the color difference between the purple and green-morphs is approximately an acre-sized area and interspersed throughout large groups of purple morphs.
Occasionally, small pockets of green-yellow individuals have also been found together in other dispersal patterns of the two morphs throughout the dunes, the color difference observed does 1 9 0 not appear to be solely environmentally driven, and likely has a genetic component. Potential
candidate genes could include those involved in the anthocyanin pathway, which influences red - whether this color difference drives functional differences between the morphs.
9 6
In terms of management strategies, the purple and green-yellow morph are not distinct 1 9 7
species and are likely derived from the same genetic strain, so there does not appear to be a need 1 9 8
to manage these two morphs differently. One concern with the green-yellow morph initially noted by TNC removal crews was that the taproot tended to be more diffuse than the purple that large differences in root structure occur between mature plants of the two color morphs.
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Therefore, current management approaches for these populations should be maintained to control like to thank Shaun Howard from The Nature Conservancy for his help in identifying the green- 
